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PURPOSE: A data bus structure used for a multiple memory 
system and a driver receiver technique and the method for 
operating the structure are to provide a single memory system 
capable of accepting 3.3V DIMM(Dual In-Line Memory Module) 
or DDRtDouble Data Rate) DIMM. CONSTITUTION: A memory 
(10) is connected to a ciock(12) through more than a clock line 
(14) and to a memory controller(16) through an address bus 
(18), a control/command bus(20) and a data bus(21). The 
memory controlled 1 6) is connected to the clock through more 
than an additional clock line(22) and to a processing unit{23) 
and a graphic controller(24) through address buses(25,26), 11 

control buses(27,28) and data lines(29,30). The processing unit(23) is connected to the clock(12) through more than 
a line(34). The memory controlled 6) connected to an input/output bus(31) through an address bus(32) and a control 
bus(33) comprises a plurality of receiver/driver circuits(39). Each receiver/driver circuit(39) is connected to each data 
bit on each DIMMO 1 ) forming the memoryO 0) through each data query line forming the data bus line(21 ). 
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(54) CH 



isa 3i^ a eeioiw biaim ?i*od AFsataioia ta^ oi 



^ g^g^ ^ ^H2j pi oi a 3&a Eh°!2^ qioiq tn^M s»oi qioieh ^i<* oiieei see ^ 

AHI^Shfe 21 XI- Ql 01 EH D\™ M±m0\\ &m AH , ^81 401 Gil 01 EH bH^Oil HDIUIOIflOl £*i*!o^ 

XHIgaCH , feOI QIOlEi J\<» Oil 2 El 21- e« JH^S, ^ EiOIUIOI^OI gi^ QIOiEi Sa dfeil Hfi^ 
61- ^ Sit A>§5*>IU EiOILiiOl Q| OI EH bHr^M 121 »te ESS A^gff 2i2H| QIOlEi 
tt\±J\ ^dlS Slf CHI 01 EH 3|2{ Al^gOil S§[ ^!0| Q. s ^61 3.3V DIMM 2^=r DDR DIMMM 4* 

§t 4 s UH£| Oil 2 El A|±B0|| &m 2J0IEK S Oil 2 El 21^ Al^Oil Ahg£! x-iEl §X| 

S SOII (3.3V) E|A|bH/2EhO|tH asa CHM £11 01 J= (DDR) E| A| ttf /2EfOI tti as». 01 aSOII S^^Oi 
£1201 Ah^j QIISEI Al^gj LH2I DIMMBJ &J«8fe ±j B 4^HI, ^^1 DIMMM ^A-il^6K>j 

Ot 2J A| tH/EEJ-OlfcH £^6fe fePI QIOlEi £a E^Oil EH0IU|Ol£§ EE 

te XII :H 61- Oj £p| <Mi«^| EJAItfl EEhOltH sl^M OIMMCHI £^A|5M^r ^BI ^£ 

SO. Hj-EI-AH , » ^§8 3.3V DIMMOIU DDR DIMM Oil ^AH^IT ^ 6PI DIMM Oil ^/dl^otfe Ql Oil Ah 

m& QioiEi tH^oii sibb aoimoi^s if§5j£i sisstfc DiisEi ai^sb msmu. 



2 aHEI SXI, Oil 2 El HI 01 3 1 g DHE2PI- Al^g LH CHI Sgf M^!2. 



101 -Site OIIEEI H 2I§ QIOlEi £U &e!S UEIUiH £l^r 
rOi Si^ CHI £ El % QIOlEi ^Sl EI-2JM UEHRH 



£ 2^ QI2EI BIOIPI, 3.3V DIMM2I- 

ihj ^^oii mm ^Aii m^!2. 

2 3^ QI2EI XII OP I. DDR DIMM3»h ■ 
1SI ^^Oil CHff ^Ail M^!2. 

2 4^^ ^SOil CHB M^2SAH, 5|"H EiOIUIOI^OI X1IS@ DDR El A| tH /2 E^OI W 2f 3.3V 

E| A| LH/2EI-0I bH sj^l ?bloH2, DDR DIMMOIU 3.3V DIMM S Oi2 Z[L}D[ MCH QI2EI2J X1I 

OI3PI- Ahgg 4= Si2^ QIOlEi BjeiOl EiDIQIOI^Oil S^S^IU 3S¥Ei ^E|^ 

4> 21511 £JOi 91^ QI2EI H\0\D\m UaUlb EH. 

2 5£r » ^SOil MB M^ESAH, 2 4S| ^H^9 QI2EI XHIOi^lg UEIUiH 2i^Q|, 4^1 DDR 
ElAltH/EE^OIW 9 £011 HDIUIOiaOl ^dia^, HI 0151^ DDR DIMM 2^ 3.3V DIMM 

e oi2 6m;i mo\ 9±$= oii2Eioii A\mm ^ 9i^m QioiEi sa aheioi aomioiaoii 
a^a^u 3M¥Ei aas ^ 2^2^ aoi ^h^s mis a xnoi^ioii .cue 22. 



2 6B 4^^: 5jg EH Dl LHIOI^i 
2 7^ S B EHDILHIOI^i 



?UIS CHI 01 EH 5^ a 2! Oil CHS M^2. 
^Ul°^ QIOlEi ^sj Eh oj Oil am M^}2. 
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2 ss ±± aaimoi^a- be* si Eioimoi^e =?u\m qioieh E>ej chi ch^ m^2. 

[2£HJ ^fi ¥^OII CUB ¥^°l £g] 

80, 82 : 3.3V DIMM B|A|tH/2£K)l fcfl US 

81, 83 : DDR B| A| tfl /2dFOI tH SIS 
16b : QI2BI XIIOPI 

77 :. ±|« SIM ^Ef 
84, 85 : dSj £|M 

50, 51 : 0101 El £F2! 
52, 53, 54. 55 : DIMM 
94 : EBOIffl SJM 
18 : Oi2QI^ W± 
20 : HI 01 bi^ 

78 : ^MMH EfPJ 

67, 68 : EIOIUIOI^ ME 

88, 89 : r^Xl 

86, 87 : ±± El Dim Old 



St SOI lift m J mOtSI BEHJim 

^ l h §S PI 01 EH tt\±m SS?S>0| Gil 01 EH ^1^ CHISai S- xl CHI ^AHI^O^ Sl/2te D\m)B[^ 2X[ Ql 
0IEI 3|°4 AI^BOII BB 22MAI, 48I Al^^j LH OD AFgSlte QI2EI 3|2j BJtp* fi^Sfc UlOU 

aieh^o^ eioiuioimbihu 2te &¥ 4= ate qioiei w±m ssskm #oie qioi 

El 5|2j 3 XI On «QAII±» 4^ Site S» QIOIEH 3|2{ AI^H3F. OIHB S» QIOI El 3|2J AI±B8 S^t 

Ai^it shoii as- soia. 

S gAIIAHOil aOiAH OIB SSStOI AI^BQIBI- ¥MIQ Site BffEI. ?-IH^QI0|£, AftH H 0|£f ??Af» 
JIE} Al^gg 01IS El &S Cf^SI QIOI EH 3| Sj CHI S El' ^bdg AhSBCK §4^££, ^2-rSI 2 

§s ^aii^ JW9\ jwm^2i 3isj biMM st§m ao. him lhoii ^i^s biMcni 

HIOIEPf D\m&Jl, Oj b|MM¥EH CHOIEPl B«Q. Olte QI2EI HlOl^lfi Bm® xi E| g XI Oil SJofi 
4-SSIteQI, CHI2EI XHIOPIte 2^ UCH! AH QIOI EH bi^B SShQl JHg^S! 3|2j dlMOHl 3^ 

33, #31 QIOI EH bi^te 2| 2^ LHOII &te DHM^Ol Ql 01 EH 313 bIMS 0HI2EI XHIOUIOil 

Al^lte QIOI El 511 Efoi(data query line)B SBBQ. S^Ei2|- 01 Oil A^gSlte 

n 3Pia ^saoi s^soii Da, mo sssra uib ^221 £^ohi cue ^a^g 2^, » a 
a b§ una x mxi a§ aiichsi xhei s», qisei xhi cm ^i k dhsbi see e.^sHy°^ 

MH g^iEl&Q. 

^H^i ^H^^ei 0||2£| ^bd2M QI2EI 2fg BOI £2!£JCH gQ. OlEHeh A|^i!0|| ^XH 

Ahg£IH 01 g 2!£F£J 0II2EI 2M(Dual In-line Memory Module; Stf. OIB OJMMOIBf 

¥^01, OI6F0HIAH2 DIMM0|£Hl ¥^a)MAH, Olfe ^31 QIOIE] 5si Efo]« B8F04 AHM Btt£|0| QI2 
El ffl 01^1 Oil ■ S^BSSW QIOI El »B BflfiD. M&WM =?91 DIMM^ 2^ 

^2(single data rate)2J 3.3 MM TTL(Transistor-Transistor Logic)(3.3V TTL) 2^ 3.3 MM §M| 
M0S(3.3V CMOS) EIAIW S! 2EF0|bHS Ahgsfe 168 2 64 bIM 2^MAH-, OlohOilAH^ 0|« S¥ 

3.3 MM DIMM 2fe 3.3V D I MM 0 1 E}H OIM 3.3V DIMM^ ^«}^2M B¥ E| 0| QIOI (end 

termlnat ion)0| gife Ql 0| EH bH^, ^ &¥ DIEIOI IHIOIMg (un-terminated)2| QIOlEi di^ 

Oil §^CK HI- E|- AH , ^| Si m°j b|M2f «3| 0HI2EI XHICH^I AhO|2| QIOlEi bH^ LH 

£J *t QIOIEH E^ojg i^2§ B¥ 3H»B 2^ Ql Ei Dl LHI Ol M§ Ol Ch 

xHEl S« ^A| ^HdSIOi 3 '^SE^ 3^il eOiSICH SO. 32HU, xH E| §xl ^20|| ^OiAHH) #CHb si 
Al^gj ^£1 B« SHIte 58FteQI. 3 IBS 3.3 DIMMOI Ahg£lte AI^H Dil2E|CHI CHff- 
QI2EI ^AHI^ ^2^f ^Ol xHEl §x|M¥EH 2 ^¥( front-side) bi^ ^20il (EH^OICK A|^ 

H SI CUM a S3 , 401 Al^gjHJ Qioj CHI 2 El te bi>i M^PJ ^2SCf CH^ H^2M e 

Sf^OjOf ohteQI, Zl Ol^te M±m UiHi QI2EI AI^U eijAHl^ XHIthS^|2 6^ 

H, 30|| 2J6H 5^1 HHSOia. QI2EI ^AHI^ ^2^^ 2E1XIS, sa H^PJ xHEl §xl°J ^ 

^oH6^2M ^j^th m&o\ zjltw&q. oieh^ m&m xhi^spi ^ishah, qioieim qi2ei 

mm ^£MO CH^ HH^M^II ^5| xHEl §X|0j| »ISB 4- 2ite AHM^ DIMMM AhSo^te ^SiOl XHI2J 

S5I0II OlM^Df. 0\m DIMM^ 0I9 QIOIE] QIOI M( DDR) DIMM » AJS QIOI EH QIOJM(QDR) DIMM2M 

bis »o. s was oias ahm^ dimm e°4 oi2 sfuqi mem ^ ate aoi^i disoii. oigfouHte 

0IS DDR(Oie QIOIEH QIOIM) DIMM2M iSSfOj ¥M^IM ^Q. 
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01 S DOR DIMM Oil AJfe #31 3.3V D I MM Oil AH fiotfe 2SQ X)Sa(5# 2.5V)0| &=?2iH, #31 DDR DIMM 

01 SEISggKmulti-drop net) LHOII BHxiafe g?fe £ie2i!S^ Sfe Qg°ys±l EHOIHIOIMl QIOIEI 
W±Dl S.=?€1U. (IIEIAH, #31 DDR DIMMS B¥ 3H»S £fe OIQOIQIOIMS QIOIEI tHr^lt At§8tl= 

§S5i 3.3V Adnata s&^oi sick axH oiaet ddr dimms Msm 4= sife ai^hoi 3ma 

2 &Ct. OIS t!| AlSlJg, #31 DDR DIMMOI Atgafe 3^. 3.3V DIMMS AtgStfe Al^gJOII HI6HAH 
30IS 2UH2I CHISEI sljAII^ ^£1 3>3M £13, 01 CHI 2I8H 3 AlSHa g^a ^S3t S^ 3311 «#S 

3ii act. 

018 iJS°| CHS QIOIEI cHIOIS(DDR) AISU K ^?§£| XHSa AI^HS 2¥ DIMMS AlgStXiat. Q| 
01 H W^SI BB2| gSSi DDR DIMMOU'eStfe aaa§ DDR DIMMSSS 2°^ AHSS AISUOII S3 
S| 3.3V DIMMS AtgStfe SI ^SHotl! °IQ . 

use 4* eon stotAia ig?i& cigfg oh soil. ai^soi saab 3?, Hisaxtse xt^sa 

H2M ?|bjg °xisp| ^isoah <Ml AI^US EgJShfe gAIOII =?m Al^gJS 3II^8HA| HlSSt'OtOrgt 

ci. 012s Hisaxtss 81013 tig Ai^iyjfli =?m aisu axts assp-i ?ish #oi§t ?§ss m 

^S|£= figtQ. 01 S et8t0j gfiffl- ¥SS| 4=Ot ^CHU^I Stedl. 01 fe HI 28 SM . ¥Sa aa S 

Hia. #ui ai^u sum uouahsi eiaoi aet sw3t ^in 3t^£s «ai m^Bd^ 51 aoitt 

Cf. CH^OI, §14= 3H2| ¥§§S =81 OISOI $?Ah» £31 g^aa HI ^21 £3 Oil AH 4= 

ei ataou/d mmm omm 4* sick 

n saoii. ois ss. oil e ei oil ai§ mum mszn tmsoii, d^si Atsxtss <yt< aisuss ansiioi 
Et s^, nsa §a oiisepi anaioi=e us AissoiiAis Ates 4= sjdis s^sta. 

L-tOPt. #3| <M§s| DDR D , MM AI^US g# Q ZOtOIIQ, S3|0tlfe i£S! gf&tS ^axi 5 

Stfe 4=S 2J3II SO. SSH°I 3|^2t AHSS ^lii S^ +§i 4= Slfe AI^HS «S»SSW. H^j 
Se StOIS 3t2J2t g£0|| 33H8t01 Xt3|3t AtSStfe Al^gSI QISEI ?SS 4= Sl^l EHSOII 

4.^121 ^HISSS 3 9EI3II S SOICK 

CO El- A) , AHSS Al^gg OI£l ^01 AH^S DDR ^^e>S A|g8l£^ X1|SfS 4=£ SIX|S>, SS2| 3.3V 
OlMMa AUSS Xia^°l DDR DIMM SJXIS sfMAIg 4= Sife AI^U°| gfi^g 01381 4fS8H2 SI 

a. oi2i ^oi ai^hoh sisie, sisa»fe 321 xHug s«i. ¥§ sei s»i ai 5 

n 'aaAi9ie/H ahs^ d\& §221 g oi^ s§ asjg ^ej^isife <yg«s hi^si 

01 2 at Oil 3|| CH^ BHflff AI^US X1IS8I3II § SO|C|. 

a^oi. s yrss «i^a»s sioi^ ^le^ej ai^us *ii^2§ bsaoi^li s& uiss hjii .m 
3iAi3ife a 01 stoi naiti 5i ^i^s^i &cj. 



& Bias 4,01 sail g 21 shsoii agh siosah, gsei Hisaws siois <yg D dr dimm set otUEt 
^pssi aa Ateas 212 soismi ?gie 4= ai^ 3.3V dimm 011 oiAB^tt 4- at^, = mm-9i i\mm 

4= QIOIEI 3|2j AI^SS »|S» 4= SlE^ 8HSCt. 

COEtAH, S gfgOII [0=3 3.3V DIMM SEfe DDR DIMMOI At§§ 4= Slfe ^HitS AI^SS 4? 2iCt. 

COEtAI, S gfg2| 3.3V DIMM SEfe ODR DIMMS 4=g& 4- Etit DlieEl A|>iUS fllgSISIfe 

soict. oiast ms\ na.st onea ?ia ai^uoii Atsafe chisei mo\d\ si sou §321 

(3.3V) ElAltH/HEtOlbl SISa CHI QIOIEI Q|0|e(DDR) E|A|fcH/£-EtOI tH S|S£t, OIS SISOII SBS 

chisei ai^h ma DiMMa §#1 <ygsti= 4= Eta, &d\ dimmoii siia-ii^ 8ife qi gsst 

^31 (3.3)V ElAIW/HEIOItfl SIS2I HI QIOIEI QIOIS(DDR) E|A| tH/£E|OIW SIS f£| 8IU« d^i 
Slfe 4=B3t, ^31 (ye|@ ElAlttl/HEIOIbH SI SB <£D\ DIMMOII A|S SSAISIfe QIOIEI SSI Et 

ej oil aomioids ¥?i £fe xtixst^ 4=&nt, aioia eta mi 01^ a otHai^ ^ess aa qi^s 

A|3lb 4=EtS 39IS&QSMI g«€ta. 

COEtAI, S ig2| =5|g 3.3V DIMM £fe DDR DIMM e 0|!= St U Oil 2« Alii: If 4- Slfe CHI 2 El 

AISSM JUSotZt, 4t3| DIMMOII eijAII^Stfe QI AtS3fe QlOia tH^OII 3 Hit Q0IQI0I3S fllSSfe 
30|Q. 

s gS2i oiagt ^§ ai n ^ss cest a@e oisia *tgss¥a s^st^ii s 201 ct. 

BM*\ei QI2EI AI^U § e.»g3t 3&t^l°S 2t^Si ¥Si £ 13t £ 2« §21 8t0| SSttQ. 
£ 1S 3§2|eJ QISEI Al^Ha g|¥0|| CHe.¥« M^ESAH' S4t, xHEI Sfl, If, CHISEI HI 01 31 
% QIOIEI 3|2J SflS iS@ OIISEPt S^aCH 2!b gt^S UQLH3 StQ. S 12t S 20||fe =4= 3H 
a QlOia 3|2j §xl, a 0 |g ejEtet CHISEI SS(11)S SSO CHISE|(10)3t LtEtLt SlfeQI, 

0I8t0HA|fe &J\ OIS eJEtet CHISEI SS(11)S DIMMOI Et ¥S3|S 5tCt. 01 ?|ft SOtOII S ttBin 2^ 

uta ^oi, siata nast dimm(ids aict4»a aioia hiss s&sts sict. chisekiojb s 
^st3i ?iet ct4=a oiMMa gm. as gt^ig oi 3i# sotoii s &aixi sisss, s sahakhi^ a oi 
aj ^ ggf gQ ^ f a a . &3i DiisEi(io)fe DH oi^a s^ aej(u)s sstoi 3^(12)011 s^azt, 

Ctg QIOIEI SSI EteJS.^SSUl Stfe OtSeil^ fcH^(ADDR)(18). Alia S= 31EHS bHS(CNTL)(20) gy 
QlOia a|^(DATA)(21)» §8101 OHSEI- X1ICM3I (16)011 g^BCH 2iQ. Set, #31 QISEI HI0t3|(16)fe 
13H 0|&a ^3iaS^ Et£J(22)S SStOI #31 S*(12)0II S^£I2, ^ CHSeilS hHS(25 . 26), 2-t HI 
CM fcHS(27 , 28) K 2t aiOia Et2J(29, 30)S S8tOI 361 £| Sxl(23) S 3£H'5| HI CH 31 (24) Oil 
Ct. SEt. #31 H£l Sfl(23)fe 13H OI#a Q2t(34)S S8I0I #31 34(12)011 S^SO. #31 CHISEI 
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X1I0UI(16)^ ^ 01231^ tH^(32)2f 111 01 m^(33)» gSfOj gJ£3!(l/0) W± (31)011 S^SCK 
&D\ Oil 2 a »IW3l(16)fc ^4- JHa BIAIW/Eaoia Si^(39)H SB5[2 SSlteQI. Olg'siSfe QIOIQ 

tH^(2DM taw ^a qioiq aej» mmo\ on2aoo)s ia§fe ^a dimm^si 
. Qioia diMOii a^aa. 3iaa Eaoim sisd5)fe 012^ tH^ds) g moi tH±(20)e 
3.3V^ ^§5^ chi chi Ajsaa. 

6PI QI2a 11101^1(16) LHOll S»3fc ElAltH/EaOIW SJ^(39)a &D\ QIOlEi tH ) CHI & 

*r aioia a°ja :H4^ ^01 0112a (10)011 ^ oiMwioii ah^j ghoiei ^di §§§m. oja/H. 
oil am ^ v a dimmoi 64£j QioiEi mm ^bai ^[§§as , 2j qioiei aeioi 2i omam mm 

21 QIOIEI UIM 9|X|« 2|2t2| £| Alfcfl/Eao'l SISOU g£ B^A|E?|2I| B|AIW/ = aOia SIS 64^H2f 
#31 QIOIEI LH2J QIOIEI Sffl as 64^H^h fi?80. 0ia» »A|2S. DIMM Oil AH Ul 

gBnoii sxis »&ioii aeH j\ma?iLi mmm ^ sick oiae Ai^ua §2 u si^e sanoii 
n m aas &3i disoii, s saiiahoiiah spi ai^d h 3 si g2a ^-g-oii chs a siss^i 

£ 2^ £ 1011 UEffcH CHISB|(10)^h 3.3V DIMM(35, 36, 37, 38)2^ ij£ia01 Sib S^B SIM2 § EH 
S XUHI61 UEIUH 2iQ. BXI i^ga £ 2^ QIOIEI tH^(21)0|| 91^ 12Ha QIOIEI Sal 

»B!(21a)« S»OI BXI 42Ra DIMM(35, 36, 37, 38)011 ®*tS 13H2I a A| tH/2aO| bH Si^(39a)M ? 

me oil a a bioi?i(16)« uqlo aa. gg»b 0121 soi Q4>a dimmoi g& &01 0112a ( 10)011 

Af-gaH 21 H. 4^1 AI^U LHOll A[g& DIMM2I QIOIEI ^011 aoH fi^Sfe JH4^BMa EL|A|tH/ = aO| 
am £iafe SB 0I«»3 551 CK ^, &D\ 0112a XH0PK16) LH Oil SSS aAIW/ = aO|« £i^(39)a 

JH^a 4oi aioia m^(2i)oii at Qioia aeia jh4^ &?i 0112a do) oii ^dimm^si 

QIOIEI m$ BBo[Q. SEe, 6PI 2aoibH SS(15)2| CH2BH^ hH^(18)2f XHCH 

bH^(2o)oii 91^ 2^ apjcii «»t aa aius session seam. 

40| 2 20il S^OIAH, QlOia tH^(21)«l Si^ Q4^2| a 2! § E+Xl 13HB! QIOIEI ££J 

a^2!(21a)^ 40| Q|2a(10)« DW9\ 3.3V DIMM(35, 36, 37, 38) g Zf^OII &0UH2] 4 

§2j ^|2! ?jxis aAim/naoibH sis(39a)oii s^Ai3ii) aiafe 21 s^si oishs^o^ eci. 
Eg; 01 a §1 aioia a ei, aAitH/2aoitn as, ^1^ uim ^ 321 *m 21, §y 
^ a 311 011 sxisioi S012S, a ^a^f si an gj^a. 

2 22J aAia/2aoiw(39a)t eBH2i (3.3V) aAim/EaoimsAi, oi^r ^^21 aioia a&ie 
mo\o\ m J\m 2^ &=2i ch 01= 3.3V dimmh^ e^oi ^^§1 5101a. 01 sf ^- qioiei 

•^U aei^ 32J ±±& 2^. eSB(proximal end), OimCH ^>0| Bl A| hH /2aO| tH Oil 2JSe B¥OIIA| 
2|-2fS| aA|tH/2aO|B1 ^I^OII 321 aB 2^ BB(distal end), 011301 £|A|bH/2a 

oitH^¥a ^a ?ixi mt: b^oiiah ^ dimm^oii ^§2j aioia ui^oii §^@a. 2 2011 ah ^mm 

^Ol QIOIEI 2SI aeiOl di^B SI QDILIIOIflE ?b|SHI ^B SI aDIUI0l«2 ^tilol 

XI SbDb 20IQ. IB, 6PI 2aOIW SIS(15)fe BXI fe^l 01231^ tH^(18)2f X1I0I hH^(20j'0|| 
3.3VS g^Sffe (3.3V) 2a0|b1 S^OIQ. 

2 3g 0112a Al^ijo^ n\0\^ DDR 01 MMM iHii ^ 2i>1l 6^1 ?|oHAH 2 1011 OiFSa 
M0\D\(16)°} QlOia tH>b(21)^ Olg>il ^§£1010^ aib^i ZU= M^20ia. 9tM xi^je 

b^2f SOI. ^>0| DDR DIMM^ ^ El 2g£Mmu 1 1 i-drop nets)OIIAH %m B¥^f QDimolMa QIOIEI £s| 

aBM ^a. m, ^ Qioia aeiB 321 ^^b 2^ eg&i 321 2^ aoiyBoii 
Ai aomioiaoi ^ii^sioio^ bd. 

oiae aoimoid^, utz} ^o\, am * £^21 iehs ^ie ^ aia. 011 3 2 

6^ 0112a HI0|5|(16)2|- 3H2] 0IMM(71, 72, 73, 74) AhOI CHI QIOIEI £S| a2i(70)0il 

M»(49)2S SAIH ^ aOILilOI^OJ X1lg£JH UBLH2 SIQ . 2 7g Ml 2a 

XU0PI(16)2^ 3H2J DIMM(71, 72, 73, 74) MOI (Ml QIOIEI ££i ae!(70)«| »B(63)2S S 

ao ate s s aoimoiaoi xiisan uauiii asm, ^>oi »»(63)s. «^i aei(7o)a aei 

V n 0H'a^A|9IH SIQ. 2 8^ DH2a XHI CH ( 16)Sf ^H2| DIMM(71. 72, 73, 74) AhOI CHI S^S Ql 

oia ssi "ae!(70)oii ^oi aB(70)M as v n oii s^ai^i^ x-i&(65)2^ sais aoiuioi 

^0| XHIS2I CH 91H, 2e a2i(70)B 2^ VttOII S^AI^I^ XH^(63)2^ SA|B ^B S H QDI 

moiaoi msaoi siii uauin ho. 

o\m ass aoimoias ^^oii a 01 ah ^ a iti ^2 ^ef^ 3 oii ^2j5Foio^ ea. 011 a 

CH, DIMM2I ^2^ 2! oh 01 ^Ol QlOia.SsJ a°J2J ^^BOi!^ ^11 EjOiUIOI^Bf ^B 

9 Dim 01 <3 01 XllgSH, 2fe ^1 K ±± QDIUIOIfla- BB Q Dl UlOlfiOl I1IS£|010^ m k 

"2°[", »bi 0112a aoi^ide) ui2i aAiw/naoitfl'sis n^sn &j\ qioiei bH^(2D LH21 Qioia s 
u aei2i ;h^^ a^e Hh2[ aoi ^ dimm^si qioiei ^m- §§w, &oi 012211^ m^ds) s xn 
01 2^r ^ieH2 (20) 011 B^hsib aa 2^ Baaioi^ ai^^ 3.3V dimmoiiah s^a^ 3.3V aa 
aa, 011 a a 2.5voicho^ ea^ as ^oimoio^ ea. cua/H. 2 3a Hioi5i(i6a)fe 2.sva oi 
2aii^ a^ s moi a^ 2aoimd5a)a ddr aAia/2aoia(39b)* ^aim^ 32^ 2Aiacn ^ 
a. 2e, bxi sss^ ^>ii ^sa^i ?iohah, 2 3B iPHa ddr aAia/2aoia(39b)M 0112a 
xhich^i ( 16)« uauin ai^Qi, 401 ddr £iAibi/=aoia(39b)t i^Ha qioiei aei(2ib)s em 
oi feoi oii2a(io)oii ;Ha ddr dimm(4i, 42, 43, 44) oil s^aoi aia. ddr dimmoi eh □) Ul OI 

Ms aioia 5U apje gss spi ih^oii, ^pi aiAitH/=aoia(39b)fe ddr aAitH/Eaoiaaai. 
01^^ ^oi Qioia ssi aB(2ib)s na e§e 2^ s^boiiah aDiuioi^Ai^i^ ™m xh 1^(45) 
i, m\it &d\ aei(2ib)a- as v n afoioii s^aoi 21° &m qioiei ssj aej(2ib)e na u 

B Oil AH aDIUIOIMAI^Ib SI XHi^(46)# ?bl»2 SIQ. 
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43| 411 ±± X1it(45)g 43| DDR £1 Al a /SEIOI a (39b)21 iiXIIM g3H§ 4=2 213, DDR E|A|bH/2 
EfO|bH(39b)2J ej^M 2&B 4-2 2!Pb §i ^21810101 BCI. 43| BB HD|b|IO|fl(46)S DDR 
DIMMOII 2I6HAHB S.=?m £013. 431 DDR DIMM 221 BaiHIOI^b 43| 3.3V DIMM 2JEUHIO|>iO||AH «S 
B 3.3V0JI dl SHAH SrfcS 331, g 2.5V2I SSS 31X131 ttHSOIQ. 431 DOR 01 MM B 3.3V DIMMOII d|8| 

01 XHS2J SXI0I3, 3.3V DIMM SI 0IM2J 339 3.3V £|Aia/2£IOia2| ti\± 2£|0iab 431 DDR 

dimm a oissi saa ddr EiAia/2aoia2i a^ saoiasi s&sihli sb chjiii 4= £31 mboi 

D. 3 BCU2I g^E 01&3IXI0IC4. £B. 3JAH XI3S bl£l 1*0|, 431 01291^ a^(18)2l M0\ bH 
^(20)4(HI S8J- BUS'S tfSShfe tH^ =£101 tH ( 15a)b g£H2| 3.3V DIMM SIMOIIAH 281b 3.3VSP XH 

a&ei 2.5VM gssioioi bo. 

OISH& ^go^ ojshOi XH3M SH.' ¥1 B21 SM 9! 3IE1 SIS S8I3S0I §=^813, 

SE Al^a JJIsattSS <Mg2| DDR AI^US £S§te MAI Oil =?M2\ 3.3V AIDE'S 31|g6HA| HIS8I01 

ota bp... - . - ■•- • • - - . - - ... ■ . . 

e ttss oias 5B4S g4Ai3i3 a*e season as shs^s hisbp. g tgg gg§i 
3101 a a\±m ssicx 3.3V dimm u ddr dimmoii e¥ ^M\±m 4= 2ib ahms an aioia 313 ai^b 

S JUISBSSAH 0121 l*g = *)S SSBP. S iS§ 431 0H2£|3f 3.3V DIMM 2b DDR DIMM g 01 

2 SfUI AtStt 4= 2!2g £2011 P£l X|g32M aS a 4= oji= QI0IB1 SSI SkVlJH SM 3.3V 
DIMM £b DDR DIMM g CH2 8(U1 4ii 4= 2ife AHMb MSB] HI0|3|g AIS&2MM1 Olfi BSff 
Q..S BfSOBAHte 43| QlOia 511 PBOII 4*4£!(modified) a0l9|0|£0l §01813 H§^21 HIS 
£13114 3M¥B aDIHIOI^S SI3HB2SMI 431 BlOia 3|2< D||2£|( 10)011 BBOI aOILH|0|M£|X| a 
S 3I0IEI 2 SI £IBS I2£ 81b 3.3V DIMMOIU 431 QlOia SSI £IB2| »B0|| Si aoiUIOIdOl 
XHISSICHOJ: Sib 21 S 231b DDR DIMM g CH2 811431 £Ji\m 4= BP. 

« iss £ 40ii xmisi uap sai a. s 4b 3.3V dimm £iAia/2£ioia siM2i ddr dimm 4^3i/2£i 
oibH &issi grxig s»sit mmm 0112a xncH3i(i6b)p. 312a siMdooii sgab aioia ssi 
aej(50. 5D°m ^P4SCH 2in ^21 aomioi^ aH(67, 68)011 ^ s^a^ aioia 01^21 mm 
401 gi aa ai^s ggi 4= 2ife oinai^ tn^ si moi bH>; naoiwoii s ^ e m uayn 2i 
a. aoiuioig SE3^ aesixi aofe s§ ssisioiot ma. n ch^. ousch 431 a cum 01 

<& fiH(67. 68)421 SXISS CHI S £1 SEi gJHSIfe AI^H 224011 33 Mx\m 4= SIP. £ 1011 
2!fe Dlie£l fl|0)3|(16)» 43| «|2E| X1ICH3I (16b)S CHX1ISI2. 431 CHOia 3|SJ 0H2£I(10)0II 43| 
a0IUI0|<3 S2(67. 68)« ^3|&2SM1 2 121 AI^U^ ?g 3.3V DIMM SB Om EJ- DDR DIMM2I 

§¥0112 S^i 4= 21311 SQ. 

2 4011 2AISICH 21fe ^ = £1 D|I2£| J9ICH3I ( 16b)0||fe 2.5V S 3.3V2| 23|X|2| SB ai^S »|gS|2^ 
^III 4= 2!fe 2aO|bH(94)2f, 3.3V £|A|tH/2£IOia 9i DDR £|A|tH/2£|0ia SIMS S&Shfe 
£|AIW/2aO|tH «IM(75, 76)21, 431 QlOia 3|2{ (HISBIOII 2lfe DIMM gH2| i)i§ i|| SIM 
4= B (77) 31. 43| Al^a QlOia W±m §4Sfe QI0ia-S2l £IBOII B¥ aOIUIOIdB S^AI3I2^ 
431 91 01 Ul 01 £2(67, 68)5 ^MA|3lfe ^SMS(strobe) ^BOI Ji\SBQ . 

431 DIMM MM SIS 4=B(77)S 431 DIMM2I gSfAl DIMMOII AH U2fe 4)1 B4Shfe dl523l SI 

SxHg BBSMI 0I¥01§ 4- 2!Q. 431 DIMM 4^ 4=B(77)2 431 0||2£| HI CH 31 (16b) Oil AH 43| QIOI 

3 3|2< 0)|2£|( 10)011 Sife DIMM2I -g- = S 4^5112, DDR DIMMOI 431 0II2£I ( 10)011 ^XHBaH SSS 
S¥ ^§£2 £IB(78)# §§101 ±$\X\ =?m W±M 431 aDILHIOl^ £2(67. 68)M a^SU. 

3.3V DIMMOII DDR DIMMOII 3311 giOI. DIMMOIIfe HI5AI LflgElfe 31 6! ID SS(SPD: Serial 

Presence Detect)OI£|22 iaa ^MZl^ 3ffe& R0M(PR0M)21 SS 4^ 4-BOI HISS a. 01 PROMOII 
431 DIMMOI 3.3V DIMMBXI DDR DIMMBXI 4^S|fe 3231 3|=^a. CO a AH . 431 Oil SB 2-1 ( 10) 0)1 21 
DIMMS 431 All SIM 4-B(77)0ll CUSIOI 32| = 3.3V DIMMBXI DDR DIMMBXI .^11 4- 21 

2!f BMOiaa. PR0M31 H0\ Bm S 3|so|| »§th a4=2| SIMfe S 2j XI Oil 311 SXISICH 21H SOI SI 
311 A|gS 4= 2ife 212MAH. 01 Oil -CHS §SS 1SSIXI »S 33010. 431 NISEI HICH3I31 32| E<g 
m 3.3V OIMM 2fe DDR DIMM g CH2 SIUCHI 2|6H fi^EI^ ailfflM S§ol2^ Slfe 3|#g &SX10||3|| 
gXIEICH 213 §0181311 Algg 4- 21 312MAH, OIOH CHS ^SS §281X1 SfS 330IO. 

431 Oliea 7310131(16)011 2lfc £IAItH/2aOia SIM2) ?H4=3| at DIMM(52, 53, 54, 55)42| QlOia ^ 
121 g^SIOIOI ffDfc 21 aA| ^2181010^ BP. d|£|AH , 431 0||2£l ( 10)011 21 Zf DIMM(52 , 53, 
54 , 55)01 64 QIOI El HIM» ^feC12 3|§& EH. 21 DIMMOII »fc- 2g HI MB .SSISIBfB 64 A||M2| £| 
A|tH/2aOia SIM3I S28II2. 01 g? 2| AHIM2I £|A| tH/2£IOIH1 SIMfe 3.3V £1 Al tH/2£|OI tH SIM 
21 DDR £|Aia/2aO|HH SIMM S&8I2 '2131 HHgOH, 431 Df|2£| M 0131(16) OH £|Aia/2aOI 
a SIMb -S 1283H3I m 330ia. IB, 43| ti\± 2£|0ia S|M(94)2| 3H4=b 43| CH29I^ 
W^(18)2I 31SH2 2b XHiOH ti\±(20)0\\ S!8lb aa 9I^S fllgSIb 91011 §SS 2!0|CH0 F BQ. 

I1£HU. e BBS! 2B SI 4AHB ^gOHAHb g^4S 3I6I3I ?|8I0I 431 UK SSI HI 01 31 (16b) 31 .2 
40IIAH 2 All M 2| £|AI£/2£|0|tH SIM (75, 76)S i>b 512M 2AI8II1 21D. 2| AHIM2) £|A|tH/2a0l 
a SIM (75, 76)b 13H2I 3.3V £IAItH/£aOlbH# 13H2I DDR £|Aia/2£|0iaM ?43CH 21P. 0>a 
AH, 43I A||M(75)b 3.3V £|AI a/2£IOia (80)21 DDR £1 A| OH /2aOI a (81 )M ?S90I 213, 431 
A||M(76)b 3.3V £1 A| tH /2 £101 a (82) 21 DDR £|Aia/2£|0|fcH(83)M ?4S0I 21Q. 

0121 as S 3 XI Oil 3« =81 <Smm 2S g BXI 13H2| 3|gB ^4Sg S2|6|O|0t BP. 

2|2|2| 3.3V £|Aia/2£|0ia SIM(80, 82)b a§i SIM (84 , 85)2| XH1 1 gJ^OII 2f21 

S^(80a, 82a)S 3>bC|. ^2|2| DDR £|Aia/2£|0ia SIM(81. .83)b 2,^21 S^: a 01 Ml 01 & (86, 
87)8 S8|0j 2|'2}2| mm(8\a. 83a)CHI B1EI3. OIWAH OIS g^S 2121 daj SIM(84 , 85)2| XHI2 2J 
^011 g^iCt. OlEHOIIb 431 S|M(84 , 85)2| #^0| 2|2t-o| 01 EH SSJ £1B(50, 51)S S8I0I 

43| 0H2£|(10)0II 21b 2> DIMM(52 , 53 , 54 , 55)2| bIM 91 01 a bIMOII S^iCi. 
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2 lie!- 40g S BT9S ^eiSr^ »BJ S BXI 8HJSI &B0ID1. SBXKMiaite QB £IM SI 

DM Otim ^51 gaijS SSISKMOf SCL 

oil am. £^ £1^(84, 85)^ a^si a^ ^oiiah uhsi g§*B« »eso S lhmlh^ 52 

MAH, BEISai/H(MUX)U OR IJ5, EEfe *j§B *|^I?r § 4- ^ £^ £J^(84, 85)2] ^ 

qioih ae!(so, soe eafoj ohsh(io)chi ^ dimm(52, 53, 54, 55)21 hi 

e flflOII at E| D| Lj| 01 SH(67, 68)011 H^SO. 

s ass mi hi 01 a w^(2Ds i^m^ 2^^2i qioih sa aeioi ^ » xii^r hioi infems 

* £101 QDIUIOI^M D\U 4= »te 4>3M BI3SHQ Sl^l IMS Oil. &3I EHIHH HI Oil? I Oil 

£Lfe 2f All esi £|A|tH/HS|0|bH SIS Oil CH6I-01 13H2J QIOIH ae!B 2122 SO. G} 2J AH , #31 QIOIH 
£51 BIB! (50. 51)8 ^2| HDIUIOIH MH(67, 68) Oil Si^ at 2^9 bIM ^xl(88. 89) CHI S^£|Oj 
2ill, ^ DiMM(52, 53. 54, 55) Oil £1^ AHS QB ^I32| U1M AM Oil S^SIOi UQU oi 

'a. " * - - - 

2^o| u|e >^x|(88, 89) CHIfe QIOIH dIM EffiJ(50, 51)01 2^£JCH a^ 2^ (88a, 89a) 

01 21D. #31 bIM ^fl£|(88, 89) CHI ^ ^2J BJB H 01 UIOI £ (90, 91)S SShOI 

ae! (92)011 S^£JCH a|2|o| s » a = (88b, 89b)0l 2lteQI, #31 SB BJB!(92)S 1.25V0IXI 

B 1.4VDHI ^ 91^ £!a VttCHI §^20) 21 CL ±91x1(88, 89) CHI ^ a £011 QE[ Ql 01 

a ssi aa££¥Ei «3i »e aomioiaoo. 9DS s^ai^i^u s&iai^osw ^ ^= ^oii. 

AH feOI ±flX|(88, 89)11 :MA|5H^ Se(toggle) a^(88c, 89c)0| 21 CK 01 ^ a^(88c, 89c )^ 

an ±msm E}2i(7d)m mom qm oiiea hiw^is s^aoi mo\bq. 

&D\ CHHS1I± b|^(18)2|- XHI OH tH±(20p|- DDR DIMMIT SOI A^§£|^ S^OII^ 2.5VS ^§S|CHOt S[ 
a. 3.3V DIMM Oil AH S^S^zr 3.3V3I- § ^fc SiD. Olfe 40| 0)|S£| HlOi 3| ( 16b) Oil CHHBII^ bl^ SI 
M0\ EE|0|bH(94)M HISeSSMI OI^OtXI^QI, 01 CHHai^ W± 91 M0\ =ao|bl(94)fc 

01123(10)011 DIMMOI Q^mti &D\ OiHSII^ tH^(18) H «|0| W^(20)0II 3.3V 2.5VS 

sois^i ggi * aom. 

S^IOII 40| EJAIbH/SBFOItH £1^(80, 81. 82. 83)^ £¥ £H(off) 6tEHS £IH, SOItf MH(67, 

68)^21 ^Ax|(88, 89)^ DHaSM,. QIOIH 5Ij ae!(50. 51)^ S3 (open-ended) . ^ »B S 

SDILIIOKaOl Zt^W , HE|0|tH(94)fe tfaOIQ. AI^HOI ^§£|&, ^Oi XHI CH 3>l ( 16b)3?h 

U^(77)^ ^01^ ^Ol 3|2!¥(10)0|| DIMM(52, 53, 54, 55)M 5U6[£^ mQ. &7\ DIMM(52, 

53, 54. 55)0! 3.3V DIMM^ ^^£J^ Ah^i ai h sj^(77)^ BIAim/HBfOia S^(75, 76)3 ^ 

AHIMCHI 3.3V aAlW/HEFOIW Sj^(80, 82)S , ^ S &BPI- S^ll SHI, <M q ^l^^ ^ 

^i Qioia ae!(50. 5 j i)m mmo\ 4&d\ eiai^/hb^oi^ sstso. 82) m &oi dimm(52, 53, 54, 

55)011 a^AiaO. 0|2f SAIOII, &D\ H&0lhH sj^(94)^ 4^1 CH^ai^ W^(18)£| HI 01 tH^(20)0]| 
3.3VM HISShE* d§^!a. -^Ol DDR dl AI tH/Hdl-OlbH 3^(81, 83)2f ^M^^ ^°!(78)^ 2^ dl^ 
§ ^EH Sfe 2^ « EH Oil 2iH f 40| ^^x|(67, 68)^ 3& ^EHSJ 3H» 6fEH0|| SACK OI ^¥1x1(67. 
68)^1- ^H^SICH ^^1 EHSCHI , QlOia ^^1 BI£J(50, 51)g a Dl LHOIMg j\ 8(o ^ a £ ^ B¥ 3H 

& ^ EH Oil 2A^I 0|2f 40I AI^HB 3.3V DIMM A|^^2^ g^&D. 

HaU, ^l AI^UOI S ^EH^I- 301 ^^| SS(77)^I- 3|£J¥(10)0|i DIMM(52, 53, 54, 55) 

M iHO, 0| DIMM(52, 53, 54, 55)01 DDR DIMM2^ ^^£13, £1 A| tH /H BhOI W 5j^(75, 76)011 

DDR 2.|A|tfl/2^0IW s|^(81. 83)^ £}EH , ^ S ^> h EH^ 3^ &I20II ^Ol 3.3V E|A|tH/2d|- 

Of bH ^1^(80, 82)^ 2^ &EH0II ?JL7\\ BQ . OI£f SAIOII, ±>m S|^(77)^ ^M^H £hei (78)« 

88(01 £M ^¥|xl £^(88c, 89c)0ll dti S^mOj 401 ^fla(88. 89)^ SSI ^11 BHSMI ^ 

BB aoimoiaoo. 9De #sfoi aioia ssi aeitso. sdm Vu a a ^ej(92)oii s^ai^d. 

SEeF, &^| OHSai M 0\D\ (16b) Oil AH LHIS&I ^ HICH W± HBfO|tH(94)fe 2.5V^ ^§£JCH. 0| 2 

aB DIISBK 10)°l DDR DIMMOII 9\m CHHSII^ bH^(18) ^ HOI bl^(20)0|| S^^Q. CEFEh 

AH, ^^| QlOia bH^Oil 91^ 2^ QIOIH ^^J EI&JOI a 01 LHOIMSIH , QIOIH. CHSHI^ i! 5H°HH oi 

a mi oi>^ m, sa aia^ 401 ai^^oi ddr dimm ai^^o^ ^ i6 ^ qioii ^s&i- aa ee^ 12^ 

S £ 12| Al^iiOIIAH ^3^1 X-HOPl(16b)S M^mH, QIOIH ^2J2| BB^OII SI 

aomioias'aBAis ^i aioia, chshi^ a sioi ee^ ^she aei ^21 sag £§ai5h^ 
his»°sm), 401 Qioia ^i^oh qioih ^^i eieioi jh&see^ e^m^ ^, hdiui 

OldOl SlE^ Q?5fe HMOI SMS^U ^Ol QIOIH HDIQI0|M£l£^ S^ofe S#0| BJU 

U}E}M , S Itgg 3.3V DIMMOI U DDR DIMM g CHJ^ 5fU^ ^XH& 4= QIOIH ^|2j CHI £5.1 Al^gj 

» ars-shu- a-t-Qk- feoi 3.3v dimm^ .bb¥^i -a-Qiywi^a Qioia.sa ^eie s^mxi atn, ^31. 

DDR DIMM^ ^B¥Pf aOILHOISS QIOIH ^SJ' £fe!S S^Sfe 30IQ;-" 

£ 5^ £ 4011 UEfy 5! a ^^^^^ U9 0II CH» B^EEOIXIS}, £ 5011^ 4:^B EH Dl HI 

oiaoi siaaol aio. oi a e £■ 521 s^s aae £ 421 au^i hh^oii 01 011 pie 
xmioh u^g^ oi^iah y^tf ^s^^ aa. £ 5^ mm ±±& ™m Haimoia(86. 87)^ 

aaiUI0|fl(98, 99)01 S¥ SI3S DDR £| A|fcH/H.5J-0l bH SIS(81. 83)M UHLHH SICK tUBf/H . £ SCHI 
0HSH(10)0|| Zlt: DDR DIMMOI 2^ QIOIH ^&J(50 f 51)2| & HOI 

moiaoii aegoioi: &s fi^ps^ s^oiie Ai-g^ 4= aia. 

JIS^UI QIOIH W^S 85KM £| AltH /HdFOI a fflS^h AI ^8 Oil 91^ GflOia ^I^^OH MSIE 

^ £JCH CHI 01 EH 31 AI^HOII &m01 SSs^^QI, QIOIH a^Ojfe EH 01 Ul 01 <^ 01 £ 

^ xjjga oi ^| CCHSOil , &J\ QIOIH 3E^| a2J0| B¥ 3H^ h ^EH ^, HOIUIOI^OI fe^EH 
3^ £|CH0^ 6^ eSOlU feOI QIOIH W^^F H 01 QIOI ^£101 Of 5fe SMOI &OI QIOIH 3|^¥0|| ^ 
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mm 4= 21*1 sck 

0I#, S &S2| bl#*j£r ^AlOflOtl CHSJ ggS D1XI31P-. 

SsSf SJ SSg S gSIAlCHIAH ggg g*g£| SOlkrOI gtO). S§§ 4= X0|3| aHS 

Oil, #3| #SI& ^SOli Sg-£|31U §¥3 2 SOU UEffcr 2^ I^Si Oil Af &J 21ES OloHaOiOt 31 

D1 §h§^2! 2££ OloHEIXI StOhOf QJS.I-AH , 01 H[ SI § ^ g ?l Oil 3IS1SJ S Af#:DJ « 

?i yoiiAHsi am aoi ai 4§s sa^opi g^ir 201a. 

S ^SOII di SX1 QIOIEI ^1 ^ AI :±:g|0|| 2I51S BSJ 01I2£| A|SH LH0IIA1 Ql 01 EH SSI £1°!#0I| El 
□ miOlflS £S|32S ^31 EEfe SI3IB2SM1 H^2| Dl|2£! SijSIS ^EI g>fe DDR DIMMjD- SBHSj 
3.3V DIMMS SAIOI-AfS*-^ 21311 3CH SSI A|S1U°I ^2 S2I #S§ S#AI1J ^-2ig2[ MAI CHI 
S3 AISHj&2| OJ5H HIS §U2| s3[ §§ 21 4= SIP-. 



^57; mm 
m=?m 1 

QIOIEI Mil SftOI QIOIEI 3|2j on a SI SXI« aifSISSlter 2X1 QIOIEI 3|2j AISUOII 910] M . 

a) CHI S£l 31 24 SSKmemory storage)^. 

b) #31 mieai 3i ai set.oii ssisife ^4= JH21 qioiei 3124 sxia. 

c) us a sicoa, 

d) #31 0II2£| SI 01 31 #31 QIOIEI 3|2j §x|CHI §^A|3|fe ^4= QIOIEI 511 £l°i(data query 
line)8 SBCrfe QIOIEI tHS21, 

e) §34* 3HS| QIOIEI £121 El 01 UIOI ^ (data line termination)^ 

f) #31 0HI2£I H 01 31 (HI S^EIH, #31 0)|2£| 3|2< 3 you 0113 El 3124 #X|CHI HloH 2?3fer 
§¥0|| #31 EiOIQIOI^ § 5HS EH 01 U| 01 £ « #31 QIOIEI SS! £1-21 § 8H9 QIOIEI SSI £1°]0I| ¥31 
515= 4=B 

S S&Srfe SX1 QIOIEI 3|2j AISU. 

S?S 2 

S1 1 SOU 2i01AH. 

#3| EiOIUIOI^OI #31 QIOIEI SSI £121011 g^Elfe §?, 01 QIOIEI SSI £l°l#°l S2r QIUS S3 
AOIfe 312SAH #3| EiOIQIOIdOII §^£ICH 2ife St 491 Ei S§81fe &X[ QIOIEI 3|2j AISU. 

3 

SI1&0II 2J.CH AH , #3| fflie5.| SI 01 31 S #31 31 2j gxlOII S^A|3|fe CH2QIS hHS <k 3-ie!!2 blS2f. 
#31 CH2QIS blS m =He»2 tHS #°| SSr 511818 23A|3|fe 4=Er 
S CH S»»fe 31 El 2 XI QIOIEI 3|2J AISH. 
4 

3138 OH Si 01 AH , #31 OH ESI SI CH 31 0111= .^4= 3H2| £|A|bh72£|-0lbl S1S21 #31 D||2EJ 3|2j AISUOII 

afe qioiei 3124 §xi°i mmm eesrfe 4=001 set sen si^ 3aei axi qioiei 3ie< aish. 
m=?m 5 

SI4S0II S101AH, #31 £|A|bl/ = £>OltH SiS°l 2i SIMfe 3.3V DIMM(Dual In-line Memory Module)21 & 
Wl SSf5i£^ ^?£!S SI1 £IA|tH/E£l-Olbl SIS2I- ODR(Double Data Rate) DIMMjK- mm S^fSlS^ 
S SI2 B|AIW/ = BK)lbl SSI S»»te'3Se! SXl QIOIEI 3|2j aisu. 

m=?m 6 

, SI 4&.Q1I. .SI CH.AL-, QIOIEI .SSI. -#3| 0H2£I 3|2J . AIS.gl-OIL 2ife ^ .QIOIEI 3|Sj SJtlOH-S^S- 

H, <ys| SSI S5HAH 2| SIM2J E|A|tH/2£fOlbl SIS21, 2| SI £19J EKHlHIOIdCHI S^£|CH Slfe 
212J SXI QIOIEI 3|2j AlSgj . 

7 

SI6SCHI SICHAH, ^ §1 £1°! EIDIMIOIdS S¥|IIS g§104 2| QIOIEI SSI £fojoil S^SIfe SEJ S 
XI QIOIEI 3|2{ AISH. 

S^S 8 - , 

SI 511 Oil S101AH, #31 £IA|bl/2£10ltH SIS2I ^ SIMfe SISS gSlOl QIOIEI SS! £1£J01I 3 

^£lfe 512J S XI QIOIEI 3|2j AISS. 
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S?S 9 

SI7S0II SI (HAL at tf^ SISi= SEIfi^iAloi 3£J SX1 Hi 01 EH 313 AISU. 
10 

392001 210) A) , 2*2*21 QIOIB SSI O-eiS 23H21 SI EH 01 Ul 01 <!d "^"^ yoj g W afc a^, g 

□imoia m m aoimoi^e #31 oiiaa motion eiae> Qioia ssi aej2i eiaeoii s^eioi si 
n, hi 2 aomiQids #31 chi sal xHopis^a 3i# a a aioia ssi £iei°i are 011 g^goi 

ais—oii s^sioh sit 221 axi qioih 313 aisu. 

%=?m 11 

ai7»oii °ioi ah , "si a§f "iisfc aia^ie! a'ei' a» ao'ia ^isj aish. 

S^S 12 

nStMM StOUH, #31 Oil SB] HlOUIfe 

QlOia 5SI B12JS §8101 #31 (HiaaOH §^£|fe ^4= 3H2| XH23- £| A| tH /3a0| hH S1S21 QS 91 
OIS(double rate) £IA|tH/ = £10|tH SIS21, 

#3| (MS BIN Slfe.DIMM°l S'frfi <N£81te &!M *Bj». 

#31 XHSgf dlAltH/adhOltH SIS21 CHS eilOlM £1 Al tH /H5J0I hH SIS §011 AH #31 D | MM0 || aj 
AIIS If SISS ^ejSlfe <y§i 4=331. 

#31 iliS OIMMOI aoiLHIOIds fi^Slfe 3?, #31 QIOIEH SSI a2J0)| H0IUI0I<3S ^31 SEte XHI 

>i sie^ <ysis EiAihH/aaioitH sisg oihmoh 2§Ai3ii= 4=e 

§ ?HI8lter 22J ^11 CHOI a 3|2J AISU. 
M=?W 13 

■QIOIH dHSB S8I01 QIOIH 313 OHEa SxlS ei|AHIS8U= 2X1 CHI 01 EH 313 AISSOII S10IAH, 

a) (Hiaai 31 2} gZJ-IH, 

b) #31 ma a 313 ezf lhoii siaw, <yei9 qioieh ejamiois aa aius »fc ^4= 3Hsi Qioia 

313 #X|21, 

c) 011 a a siopisi. 

d) ^4= 3H2i si aomioiaa. 

e) #31 oiiaa *iioh3ioh a*?e ^4= :>r°i aiAia/aaoiw asa, 

f) #31 aAia/aaoitH sisa aioia 313 #xi aioioii §f4* ?h°i qioieh ssi aej^opi 
ah, 01 «4= ?H2i aioia ssi aeisi 3- aioia ssi aeie 21 aAim/aaoitHon 

BSEHproximal end)31, #31 QIOIH 313 #x1 § 0HJ= 81U0II g^S SrB(distal end)§ ?b|g- 

s s»»t aioia asa, 

g) #31 Oil 3 a Ell OH 3 1 Oil §^£JCH S12CM, #31 DUE El 3|2j §2}0|| £1= Oil 3 a 313 §XI31 EHDIUI0I 

<38 las sife #3i qioieh ssi aejsi 3| a eon 3321 g| aomioide d^as ^3i 

Slfe 4=B 

§ SSSIfe 3S2J 2X1 QIOIH 3|~ AISH. 

m=?m 14 

ax> QIOIEH 3|2j AISHOH SiOHAH, 

a) ^4= 3H °J QIOIEH 3|2| ffliaa 3il™ == 0ia^ 2§g ^4^ 3H°| DIMMsw Stf""! SS8I 

fc oiiaasi, 

b) onaa.aioH.3i2i. ., . ..... . . . ... . ... .... ..... 

c) #3| a§31 XHI0H3I A10IOII Cie QIOIH SSI a£!iS S»81te QIOIH UHS21, 

d) #3i Qioia ssi asjon aoiuioi<a« <aai^as menasMi, #31 qioih ssi a a 01 ei? ?h 

a (open-ended) H fi^Slfe 21 SEfe #31 QIOIH tHS3| HOIUIOI =£10101 HfS a^Slfe 21' 

S #31 QIOIH 3|~ (Hiaa31 A1g8l£= SlgSlfe 4=B 

S SSSfc 2£l SXI QlOia 3|2j AISU. 
898 15 

XHI 14&CHI 9X0\M , #3| Oliaa XHOPIfe 

a) aAia/aaoitH sis aiimoii bhxI8 ^4= 3hsi aAibH/aaoia sis ahis^"'oi3|ah. ^ ahissi a 
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Altf/ESfOlbH = HI1 ElAlfcH/HEhOIW *j^£f 33I2 El Al tH/HE*0| bH U^M SgS^St, 

b) £,oi aiAitH/EE.hoiw m^ow chisei Ai^iy lh^j dimmsi m^m *i«sft ±jh 

c) 2f Ail eg ai AlhH/^ahOI hH si ^ Oil S^SlOi D ! MMH ^AHI^mSE^ fi^Sl^r 312MAH a* 
All s of s.| A|bH/H^0| hH siSOilAH H1 1 £I AlhH/H^OIhH ££r HI 2 E| Altfl/EEFOIfcH 31 5 CH^ 31- 

g S»»fe" 31 £1 2X1- QIOlEi ^|°4 AI^'B. 

s=?m 16 

H1 149011 2JOf/d, #D\ CHISBI HlOPIfe 

a) "#51 miSEflOil OiH&il^ b^ K HICH tH±2K - ■ ■ w " ' 

b) ah sl cim as ams 4* oinai^ tn± as mo\ b\± = aqia». 

c) 2|- AilM^ 3.3V DIMM £1 A| bfl /HEFOI fcfl » DDR DIMM El A| fcH /HSfOI WM S&Shte £| A|«/ = £K>| W 3 
1 All Ma i 

d) &D\ 0i|2EI0il SX|2| *IM8*te 3|£ ^BM. 

e) ^ SI EHOIUIOI^M 2| QIOIEj 5sJ £h21°4 ttBOII 2»A|9|£^ HIM ^?ix|M ^§A|3|^ 
^EHactvat ing means) 

« ch si^fb xei 2x1- ai oi ei ^i°4 ai^hj. 

17 

HH5»oii &ouh, cHiee-i ai^bchi aifc :>i^ sasi mmm ±\mms= hd\ *im uib^i asei 

26! 2X1- GO 01 El 31 ej Al^g. 

a?» is 

HI16S0II SIOJ/H. Oil S El AI^BOII 31<* Sfl2| i^i ^gSfb ^ 4^Bg CHI S El HI OP I Oil 2 

^EIH, £P| Oi|HEI HOPIte OI CHI S^SIOI DDR DIMMs^ #D\ Oil 2 El ( 10)011 ^XH&CfH »5IH 3^ 

£Pi biM ^axi* ^sais Eioiuioi^e ^ aioi eh efojpj b^oii s^api^ 

M EheiM CH 5^5fe 31 B! 2Xi Ql 01 EH 21^ AI^B. 
19 

HI14S0II °iOiAH , £PI DIMM^ *m MM S#(SPD: Serial Presence Detect) ^b|6fe 31 

PJ SXI- QIOIEI 31^ AI^H. 
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